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Abstract

The following is a study of the general diabetes-related attitudes of 1202 patients with diabetes in Michigan. The instrument used to measure attitudes was a revised version of the Diabetes Attitude Scale (DAS) designed to measure the attitudes of health care professionals. A factor analysis of the revised DAS yielded seven diabetes attitude factors. These factors represented patients' attitude toward: (I) the need for special training in order to provide diabetes care; (2) patient compliance; (3) the seriousness of noninsulin-dependent diabetes (NIDDM); (4) the relationship between blood glucose levels and complications; (5) the impact of diabetes on the patient's life; (6) patient autonomy; (7) team care. Overall, the respondents to this survey displayed attitudes consistent with the current recommendations of health care professionals in the field of diabetes. The revised DAS is an instrument that can be used to measure and compare the attitudes of both health care professionals and patients on a variety of diabetes-related issues.
Introduction
Background
In 1975 the National Diabetes Commission issued its report to Congress [ 11. In that report the Commission suggested that the diabetes-related attitudes of health care professionals (HCPs) were often inappropriate and that these attitudes could lead to negative outcomes for patients. The Commission did not present scientific evidence to support its claims which appeared to be based on personal experience and anecdotal evidence. In order to determine if the assertions of the Commission would be supported by research, the authors, with the help of a national panel of experts in diabetes, developed the Diabetes Attitudes Scale (DAS) for health care professionals [2] .
to write Likert type attitude items, i.e., statements that are responded to on a five-point scale that indicates the respondents' degree of agreement or disagreement with the statements. To ensure the comprehensiveness of the DAS, the panel was asked to write items covering four global areas of diabetes: the disease itself, treating diabetes, diabetic patients and professional education in diabetes. The panel wrote a total of 347 attitude items: 62 items related to the disease itself, 135 items related to treating diabetes, 92 items focused on the individuals with diabetes and 58 items on diabetes professional education.
The panel members reviewed all 347 items, suggested wording changes, indicated whether the correct response to an item was to agree or disagree and selected 20 items from each of the 4 areas that they believed addressed important issues in diabetes and therefore should be included in the final scale. The group was asked to indicate the correct response for each item to provide a criterion for desirable or appropriate attitudes. This criterion was established because one of the intended uses of the scale was the evaluation of professional education programs. Items that had at least an 80% level of agreement on the direction of the appropriate response and more than five votes for inclusion were included in a preliminary version of the scale. This resulted in an instrument for which there was a high level of agreement among the panel of diabetes experts regarding both the significance of the items and their correct responses. The preliminary version of the scale which contained 60 items was pilot tested using a convenience sample of 60 HCPs. An item analysis, examining item variability and inter-item correlations, was performed and led to the elimination of 10 items.
Psychometric analyses of the 50 items using a sample of 633 nurses, 322 dietitians and 116 physicians identified eight factors. These factors represented HCPs' attitudes toward: (1) the need for special training in the treatment of diabetes; (2) the importance of blood glucose control in minimizing the complications of diabetes; (3) the role of the patient in diabetes self-care and management; (4) patients' commitment to controlling their disease; (5) th e importance of a team approach to diabetes care; (6) the seriousness of noninsulin-dependent diabetes (NIDDM); (7) the difficulties in treating diabetes; (8) the efficacy of outpatient education. Information about the reliability and validity of the DAS has been published elsewhere [4] .
In reviewing the responses to the DAS by physicians, nurses and dietitians, it became clear that it would be useful to know how persons with diabetes view these same issues. Additionally, a DAS that could be completed by both patients and health care professionals would allow for direct comparisons of the diabetes-related attitudes of both groups. In assessing the potential of the DAS to measure the attitudes of diabetic patients, it was decided that the wording of the instrument was too technical for patients and would need to be changed. The authors rewrote most of the items to make them less technical while trying to retain the original meaning of the items. A study [5] was carried out in which two random samples of health care professionals were sent either the original DAS or the revised DAS. A comparison of the responses of health care professionals to the original DAS and the revised DAS clearly indicated that the revisions had changed the psychometric properties of the attitude scale. Based on these results it was determined that the revised DAS would have to be viewed as a new attitude measure and its psychometric properties would have to be established based on administrations of the scale to patients.
This study focuses on the responses to the revised DAS by diabetic patients in Michigan. This paper presents the psychometric properties of the revised DAS, a description of the diabetes-related attitudes of the patients and a comparison of the patients' attitudes to their demographic characteristics and diabetes history. It is important to note that the revised DAS focuses on issues of concern to both patients and health care professionals. This instrument is not intended to be, or to replace, a diabetes attitude scale focusing exclusively on the concerns of persons with diabetes. Scales focusing exclusively on the concerns of patients have been developed to measure such constructs as Locus of Control [6] and a variety of health beliefs derived from the Health Belief Model [7-101. These scales have been used mainly to identify facilitators and barriers to patient adherence to treatment regimens.
The present DAS represents a more generalized measure of patients' attitudes toward diabetes and is designed to facilitate comparisons between patients and health care professionals. A comparison of the attitudes of HCPs and patients provides an opportunity to identify differences in opinion that could interfere with the quality of the patient-HCP relationship and ultimately affect the management and treatment of the disease. The present DAS can also be used to assess the impact of diabetes education programs and on the attitudes of patients and to explore the relationship between attitudes and behavior.
Theoretical orientation
The attitude-behavior theory of Fishbein and Ajzen was used in the present study to understand and describe the diabetes-related attitudes and their potential relationship to the behavior of patients. Reasoned action was chosen because it provides a useful, theoretical model and because it is an empirically validated attitude behavior model that allows the integration of behavior/attitude theories previously applied to diabetes such as the health belief model and the concept of self-efficacy [I 11. Reasoned action also allows for the inclusion of variables such as social environment, demographics and personality traits into a theory of diabetes-related behavior. Fishbein and Ajzen's theory [12] of reasoned action posits that the best predictor of a patient's behavior is that patient's intention to behave in a certain way. For example, if one were trying to determine the likelihood that a patient would engage in an intensive treatment regimen in order to obtain tight blood glucose control the theory of reasoned action indicates that the best predictor of whether a patient will in fact carry out that regimen is a patient's intention to do so.
Fishbein and Ajzen's theory states that a patient's intention to behave in a certain way has two major determinants. The first is the subjective norm, i.e., whether other people whom the patient views as important feel positively or negatively about trying to achieve tight glucose control. The second determinant is the patient's attitude toward the behavior, i.e., how positively or negatively the patient feels about trying to achieve tight glucose control. The patient's attitude will be a summation of that patient's specific beliefs about the behavior. For example, does the patient believe that tight glucose control is achievable? Does the patient believe that tight glucose control will prevent complications?
In the study that follows, the summary statements describing the seven factors should be considered as attitudes in the FishbeinAjzen model and the individual items that comprise each of the seven factor subscales should be understood as salient beliefs underlying those attitudes.
Materials and methods
The revised Diabetes Attitude Scale
The revised DAS consists of 50 Likert scale items (5, strongly agree; 4, agree; 3, neither agree or disagree; 2, disagree; 1, strongly disagree). The DAS was revised in order to simplify the wording of the original items designed for HCPs. Forty-one of the original 50 items were rewritten to eliminate technical terms. Although the revisions were not specifically intended to lower the reading level of the DAS, the rewording lowered the reading level from 12th grade to 10th grade. The content of the items on the revised DAS very closely matches the original items and 9 of the items from the original DAS were not changed. However, as noted earlier, in this paper, the meaning of many of the items changed as a result of these modifications. The revised DAS questionnaire also contains questions regarding general and diabetes-specific demographic measures and diabetes history.
Study participan ts
Surveys were mailed to two samples of diabetic patients. The first sample consisted of 1054 patients who had attended the University of Michigan Hospitals' diabetes clinic. The survey was returned by 419 patients in this sample for a return rate of 40%. To broaden the sample of patients, the survey was also sent to 1003 patients in nine Michigan communities who were receiving a monthly diabetes newsletter. Patients in this sample returned 823 surveys for a return rate of 82%. In total, 2057 surveys were sent to patients and 1242 surveys were returned for an overall return rate of 60%. Forty surveys were subsequently eliminated from the analyses because the patients did not meet the age criterion (age > 16 years). The final sample consisted of 1202 patients.
The demographic characteristics of this sample of 1202 patients with diabetes are summarized in column 2 of Table IV . One point of interest in this table is the comparison of the self-reported type of diabetes versus the calculated classification (e.g., NIDDM diabetes 66% calculated vs. 45% reported). The questionnaire asked patients to indicate whether they had insulin-dependent (IDDM) or noninsulin-dependent diabetes (NIDDM). The questionnaire contained a short explanation of each type of diabetes and included the fact that many patients with NIDDM diabetes take insulin. However, in previous surveys of diabetic patients it was learned that a significant number of patients do not know which type of diabetes they have and a significant number of patients with NIDDM who take insulin assume they have IDDM. Therefore, it was necessary to apply a formula developed by Davis et al. [ 131 to correctly classify the patients. The Davis formula uses age of onset, insulin use and percent of ideal body weight to classify patients. It has been found to be 93% accurate when compared to the stimulated C-peptide test for classifying the type of diabetes. Table IV contains both the self-reported type of diabetes and the type of diabetes as determined by the formula.
Statistical methods
Since a major purpose of this study was to determine the psychometric properties of the revised DAS, a variety of statistical analyses were conducted. To determine if there were empirically derivable subscales, a principal axes factor analysis was performed. The scree test [14] was used to determine the number of common factors and the factor structure was rotated using both varimax (uncorrelated factors) and oblimin (correlated factors) rotation methods. Both methods of rotation were used since it was not known a priori which would better represent the inter-item correlations. Factor loadings (the correlations of items with the factors) of 0.30 or greater were considered educationally significant (note that because of the large sample size, factor loadings of small magnitude would be statistically significant) and were used to define the factors. Cronbach's a, the standard error of measurement (the estimated standard deviation of an individual's score if the scale were administered many times) and related item statistics were calculated for each of the factor subscales. A score was calculated for each subscale by averaging the items which defined the subscale. These subscale scores were then intercorrelated using Pearson productmoment correlations.
On each of the subscales, individuals were classified into one of two groups. If an individual's score on a given subscale was less than or equal to 3.00 (the subscale midpoint), he/she was placed in the negative attitude group (Neg). If an individual's score was greater than 3.00, he/she was placed in the positive attitude group (Pos). Differences between these two groups on a variety of demographic and self-care measures were determined by means of independent groups f-tests. A multivariate analysis of variance was performed on each factor using all the demographic measures to ensure that overall there were significant group differences. Because of the large sample size, the more conservative 0.01 level of significance was chosen to define a significant difference.
Results
A principal axes factor analysis of the 50 DAS items showed that there were 13 eigenvalues greater than 1.0. An examination of the scree plot [14] of the 50 eigenvalues suggested that an eight-factor solution would adequately represent the data. According to this criterion the number of factors is taken as the first number that does not fall on the straight line (drawn from right to left). This eight-factor solution was then rotated using both the varimax criterion and the oblimin criterion. A comparison of these two solutions indicated that the varimax more closely approximated simple structure in that fewer items loaded significantly (0.30 or greater) on more than one factor with the varimax than with the oblimin solutions.
Measures of internal consistency (Cronbath's a) were calculated for the items comprising the eight factors. All of the factors possessed good internal consistency (alphas > 0.60) except for Factor 8 which contained three items and had an alpha of 0.37. This factor was dropped from further analyses. For the remaining seven factors, items that were not easily interpreted in view of the other items defining the factor and whose elimination did not markedly decrease the reliability were deleted at this time. This process resulted in the elimination of nine items. The final DAS consisted of 34 items and seven factors. To ensure that the item deletions had not modified the fundamental factor structure, the 34 items were factor analyzed and rotated (varimax) to a sevenfactor solution.
The structure was replicated and it was found that this solution accounted for 34% of the total variance. Factor 1 accounted for 12.9% of the variance (eigenvalue = 4.4); Factor 2 explained 7.4% (eigenvalue = 2.5); Factor 3 explained 1.7% (eigenvalue = 0.6); Factor 4 explained 2.0% (eigenvalue = 0.7); Factor 5 explained 4.3% (eigenvalue = 1.5); Factor 6 explained 2.4% (eigenvalue = 0.8); Factor 7 explained 3.5% of the variance (eigenvalue = 1.2). Table I contains the items defining each factor along with their varimax factor loadings for the factor on which the item loads most highly. Structure of the revised DAS is very similar to the original DAS. The instruments share six common factors. The mean difference between the alphas of the six common factors is 0.07. Item statistics are also included in Table I. Factor 1 was labeled Special Training and indicates the extent to which respondents believe that health care professionals need special training to care for persons with diabetes. Factor 2 was called Patient Compliance and indicates the extent to which respondents support the idea that patients should do what they are told to do by health care professionals. There is a moralistic (i.e., blaming the patient) tone to a number of the items in this subscale. Factor 3 was called Seriousness of NIDDM and indicates the extent to which the respondents view NIDDM as a serious disease. Factor 4 was called Relationship Between Blood Glucose Levels and Complications and indicates the extent to which the respondents perceive a relationship between blood glucose levels and the onset of the Table II presents descriptive statistics and Cronbach as for each of the factorially defined subscales. The percentage of respondents who reported positive (> 3.0) or negative (63.0) attitudes for each of the seven subscales is presented in the last two columns of Table II . In general, the majority of the respondents strongly believed that: HCPs need special training to care for persons with diabetes; good blood glucose control reduces the likelihood that complications will develop; diabetes has a significant negative impact on the patient's life; that a team approach is essential to diabetes care. Although the respondents generally agreed that NIDDM is a serious disease and were supportive of patients being in charge of their diabetes management, these issues generated the widest differences in opinion among the respondents.
Table II also presents the reliabilities (a) and related standard errors of measurement for the seven subscales. The reliabilities ranged from 0.61 for the seriousness of NIDDM (3 items) to 0.71 for the need for special training (7 items). These reliabilities were viewed as adequate for making group comparisons.
Pearson product-moment correlations for the seven subscales are presented in Table III . The strongest correlation between the substales was between the need for special training and the need for a team approach to diabetes care (r = 0.50) The remaining correlations were low to moderate indicating that the subscales were measuring relatively independent attitudes, although it is recognized that the subscale reliabilities are attenuating these correlations to some degree. were not included since the vast majority of the sample had favorable attitudes and the size of the Neg group contained less than 5% of total sample (see Table II ). The equality of each pair of means was tested by independent groups I-tests. In addition, a multivariate analysis of variance was carried out for each subscale to ensure that there were overall differences. For each subscale the multivariate F was statistically significant (P < 0.01). Table IV indicates that gender, age, understanding of diabetes and type of diabetes frequently differentiated positive 'DM prevents activities: 1 = never to 5 = frequently. dOverall health: 1 = poor to 5 = excellent.
Inspection of
*P< 0.01. and negative groups. In contrast, duration of diabetes and having attended an education program did not affect the attitudes measured in this study. Attitudes toward patient compliance and patient autonomy were most influenced by the demographic and diabetes care measures, while the attitude toward the seriousness of NIDDM was influenced the least.
Discussion
Psychometric properties of revised DAS
The use of a panel of diabetes experts to develop the items and the psychometric analyses conducted on the revised DAS provide preliminary support for its validity and rehability as a general measure of the diabetesrelated attitudes of patients. In using the revised DAS it should be noted that the subscales are reliable enough to compare the attitudes of groups of diabetic patients. However, the reliabilities are low enough that if the subscales are used to compare the score of a single patient at two different time points the standard error of measurement must be explicitly taken into account. Further studies will have to be conducted to gather additional evidence regarding the construct validity of the revised DAS.
Revised DAS factors
Factor I: attitude towards the need for special training. Overall the respondents to the revised DAS agreed most strongly with this set of items indicating the need for health care professionals to have special training to care for diabetic patients. In fact the need for special training was the only attitude on which virtually all the respondents agreed. This is not a surprising finding since one would expect patients to believe that the health care professionals who treat them should have as much training as possible to provide that treatment.
Factor 2: attitude to wards patients compliance. This is an interesting factor because it is not only a composite of items that are related conceptually but represents ,items that are related by their moralistic or blaming tone as well. Overall, the patients in our survey agreed that patients should do what they are told, though the strength of the agreement was significantly weaker than with Factor 1. Also, a significant minority of patients disagreed with these items. There were a number of interesting differences between the patients who felt patients should do what they are told to do and those patients who did not feel this way. The patients who disagreed were more likely to be female, younger and have IDDM (both actual and perceived). Also, the patients who disagreed rated their understanding of diabetes higher and had completed more schooling.
Factor 3: attitude toward the seriousness of NIDDM. Overall, the majority of the respondents viewed NIDDM as a serious disease. The patients who were most likely to feel that NIDDM was a serious disease tended to be female and have more family members who had diabetes. It is 'important to remember that for many patients the type of diabetes that they believe they have is determined by whether they take insulin or not. For these patients taking insulin is a message about how serious this disease is.
Factor 4: attitude towards the relationship between blood glucose levels and complications. Almost the entire sample agreed that there was a relationship between elevated levels of blood glucose and the onset of the complications of diabetes. This finding is' not surprising in light of the fact that most diabetic patients are encouraged to control their blood glucose in order to delay, prevent, or minimize the complications of diabetes.
Factor 5: attitude towards the negative impact of diabetes on the patient's life. This subscale measured the extent to which patients thought that diabetes had a negative impact on the quality of patients' lives. The great majority of the respondents agreed that
Factor
Suggestions for clinical application 1. Attitude towards the need for special The strong agreement by the respondents with the need for spetraining cial diabetes training provides support for the concept of specializing in diabetes care and education; the finding that patients desire special expertise on the part of health care providers is consistent with the movement in the diabetes community toward the recognition of patient education programs which meet national standards and the certification of diabetes educators 2. Attitudes toward patient compliance This factor indicates that a significant number of patients do not want to be "told" what they should do to care for their diabetes; this especially applies to younger, better educated patients with IDDM; the more schooling that patients have completed and the more they perceive themselves to understand diabetes the more likely they are to resist being told what to do; it is important to determine the patient's need for structure and/or flexibility in the self-care plan and respond appropriately 3. Attitude towards the seriousness of nonIt is important to strike a balance between false reassurance insulin-dependent diabetes (NIDDM) and unnecessary fear when discussing noninsulin-dependent diabetes (NIDDM) with patients; many patients have been told that they have a "touch of diabetes" or "mild diabetes" which misleads them into believing that diabetes is not a serious disease; such false reassurance makes it very difficult for diabetes educators to facilitate important and difficult lifestyle changes required for the treatment of NIDDM; Patients need to understand that diabetes is a serious disease and that their role in its self-care is very important 4. Attitude towards the relationship of blood glucose levels and complication
The fact that most patients believe in the relationship between blood glucose control and complications can be viewed as a positive finding; but educators must be careful not to implicitly or explicitly guarantee patients that they will escape the complications of diabetes if they engage in an aggressive effort to control their blood glucose levels; it is also important for educators to help patients minimize guilt and self-blame if they do develop the complications of diabetes 5. Attitude towards the negative impact of The small minority of patients who claim diabetes did not interdiabetes on the patient's life fere with the quality of their life tended to view themselves as healthier than the majority of patients who asserted that diabetes did have a negative impact on the quality of their lives; this finding suggests that diabetes and its complications detracts significantly from the quality of life for most patients; diabetes educators should avoid suggesting that people with diabetes can lead a "normal life," an assertion which many patients resent 6. Attitude towards patient autonomy The finding that older patients are more likely to want their physician to be in charge of their diabetes care has important clinical implications; although a great many diabetes educators value patient autonomy and see it as one of the major outcomes of diabetes education, it is important to remember that a significant number of patients do not desire an independent self-care role
Attitude towards team care
The great majority of patients value team care; this finding has similar implications to the findings on Factor 1, i.e., patients view diabetes as a serious and complex disease and value a comprehensive, multidisciplinary approach to care diabetes detracted from the quality of patients' lives. The small minority of patients who disagreed with this view reported a better degree of overall health, a lower number of diabetes-related complications and indicated that diabetes rarely prevented them from performing important daily activities.
Factor 6: attitude towards patient autonomy. The items comprising this factor asked patients to chose between whether the physician or the patient should be the primary decision-maker in the daily treatment of diabetes. Overall, the respondents agreed that the patient should be the primary decisionmaker. However, the variance of the scores around this attitude was the largest of all of the factors, indicating that significant differences of opinion about this issue existed among the respondents. The patients who were supportive of patient autonomy tended to be younger and were more likely to have IDDM. In addition, these patients were likely to have fewer family members with diabetes and report a better understanding of diabetes.
Factor 7: attitude towards team care. This factor measured the extent to which the respondents viewed nurses and dietitians as having an important role in the treatment of diabetes. Respondents were generally supportive of the role played by nurses and dietitians, with only a very small minority of patients believing that team care was not essential for the treatment of diabetes.
The present findings indicate that the majority of patients believe that HCPs need special training to care for patients with diabetes and that a multidisciplinary team approach is essential to providing effective treatment for diabetes. These beliefs suggest that patients view diabetes as a serious, complex and multidimensional disease. Patients, however, generally believe that they have some control over the outcomes of the disease. In general, most patients believe that maintaining good blood glucose control will delay, prevent, or minimize the complications of diabetes.
The issue of patient autonomy in diabetes management generated a wide range of opinion in this study, with younger patients preferring more autonomy in the daily management of diabetes than older patients. In general, older patients believed that the doctor should be the primary decision-maker in the daily treatment of diabetes and that patients should do what they are told to do. Although this belief is consistent with the traditional view of the doctor-patient relationship, the belief may be counterproductive in the management of a chronic disease like diabetes which requires daily self-management behaviors (e.g., self-monitoring of blood glucose) and frequent decisions about medication, diet and activity levels.
Differences in attitudes among patients with diabetes will affect how they receive and act on the information provided to them during education and counseling sessions. Based on our clinical and research experience in diabetes education we have compiled Table V that suggests some implications for practice for some of the major variations and attitudes found among this sample of patients.
Summary
The revised DAS is an instrument that can be used to measure a variety of relatively independent attitudes of both health care professionals and patients. The reliabilities of its subscales, although modest, are adequate for group comparisons. The revised DAS can be used to compare the attitudes of health care professionals with those of patients which could indicate differences that should be the focus of diabetes patient education. The revised DAS can also be used to assess the impact of diabetes education on the attitudes of both groups. The revised DAS can also be used to describe the relationship between the attitudes of both patients and health care professionals and their diabetesrelated behavior.
